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(54) METHOD FOR PRODUCING ALUMINUM ALLOY FIN MATERIAL FOR BRAZING 

(57)Abstract 

PROBLEM TO BE SOLVED: To produce a fin material which can be made thin and satisfies various characteristics 
required for a fine material. 

SOLUTION: The molten metal of an aluminum alloy having a composition containing, by mass, >0.6 to 1.8% Mn. >1.2 
to 2.0% Fe and >0.6 to 1.2% Si, and the balance Al with inevitable impurities is formed into an aluminum alloy sheet 
by a twin roll type continuous casting-rolling method under the conditions in which the temperature of the molten 
metal is 700 to 900° C, the load of roll pressure is 5,000 to 1 5,000 N/mm, the casting rate is 500 to 3,000 mm, and 
the thickness is 2 to 9 mm. The alloy sheet is subjected to cold rolling, and in the process, intermadiate annealing is 
performed for two or more times. The final intermadiate annealing therein is performed in the temperature range of 
300 to 450° C, and also, at a temperature in which recrystallization is not completed by a batch heating furnace. 
The rolling ratio in the cold rolling after the final process annealing is controlled to 10 to 60%. 
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(57) mm] <«ie*> 

[|»ift*R3 Mn£0. 6ma s s% («T%it 
£)ffi;ll. 8%KTF. Fe£l. 2%MZ2. 0%M 
T % Si^rO. 6%&x.l. 2WJMT£WU «8W*A 

-^SiliKiBfiffiSffiCCcfc-D . «»»K7 0 0-900 
0 C, P-Jl/ESfl5 0 0 0-1 5 00 0N/mm, il 
lg5 0 0-3 0 0 0mm/^ B$ 2 — 9 mm<D^r# 

5%. *»©*B««4^ ^aiURR <fc 0 3 0 0^ 

450 "coauswfiT, *>om**3W3S7 o^ci^iast? 



1 

im^mi) Mn^O. 6mass 0 /oiiil. 8 m a 
ss%J£TF> Fe^l. 2mass 0 /oSi2. Omas 
s%&TF. Si^rO. 6mas s°/o8il. 2mass 

iSS7 0 0-9 0 0'a 1 mm£>/c9(DU 

-;ME§rg;5 0 0 0-l 5 00 ON, g|j§ilg5 0 0- 
3 0 00mm/^ I5E««»«/»S 2-^9 mmO^feft 

<j:0 300-450 •C<E>i&@86B"C. ^poS *SJ|#5S7 

1 0-6 0%it i^«p»ir^^U-^>^ 

[»«3H2] Mn£0. 6mass%8xl. 8ma 
ss%OT, Fe*l. 2mass°/oai2. Omas 
s%KT, Si^rO. 6mass°/oi^l. 2 m a s s 
%J£TF#WU £6KZn3. 0 m a s s %kTF\ In 
0 . 3 m a s s %«T, SnO. 3mass %VLT<D *> 

smsmEM** saias7oo-9oou st^^ 

fgl mm»fcOOO-^ES15 000—1 5000 
N, Hi&3§g5 0 0-3 0 0 0mm/£\ fylB&t£i##& 
»3 2^9mmO*tt-CJ6U 8JIB»PJBE®Oi4 c t l 'C2 
HH±©*lMSN*fTt», ^fte><D5*3, *te<D*HI« 
N&'<? ^S0in«MP«:<t 0 3 0 0-4 50 'CCDSKISH 

[W*^3] Mn£0. 6massKttA.l. 8 ma 
ss%feTF* Fetl. 2mass°/oSi2. Omas 
s%&TFs Si£0. BmassXBil. 2mass 
%tlTM I, £6lcCu0. 3mass%«T, Cr 
0. I 5 ma s s%JMT, T i 0. I 5ma s s %&. 
T\ ZrO. I 5 m a s s %feTF\ MgO. 5mass 
%«TO^t©l«*/c«2«ti±*$Wb, ^»^A 

3ta-j|/^aBHMAEES«. »»*K7 0 0-9 00 
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•C. «tt^«fIlmm&/cD<Da-;l/ff^S5 0 0 0- 
1 5 00 ON, HSiigSOO-SOOOmm/ft, Su 
IB«tt£St£/SS 2-9 mm<3D^ff-C«S U WHftlBfflE 

<Djfi*r2SJiu±©*pa«M*tTt\ **ie>©5*. * 

BOWMEN*" * ^3fflPHWP«c<t 0 300-450 °C 
«»*H«ENa©?fePJESOEES** 1 0-6 0%<bT 

10 [W3J3B4] Mn£0. 6mass«BAl. 8m a 
ss%«T, Fe*l. 2mass%ix2. Omas 
s%yf, Si^O. 6massK0£.l. 2mass 
KfiTFSWU Zn3. Omass%«T, InO. 3 
mass%«T. SnO. 3ma s s°/o«TOH©l 
«a/ctt2aUU±*S : ffb, S^CCCuO. 3mass 
%«T. CrO. 15mass%MT, T i 0. 15m 
ass «HT, ZrO. 15mass %&TF, MgO. 
5 m a s s %tTF<D 5 1 g£ tc\Z 2 «M±*#W 
U 38W#A 1 b^m^mnfrhtSiZTfrZ-V^ 

£>oT, SuKRP--^SCaiSt»3fiBES*. S»fiK7 0 
0-9 0 Ot KRftMfll mm*/cOOD-^BH5K 
5000— 15000 N, Hi&ilg5 0 0-3 0 0 0m 
m/£\ We«W«*S2^9mm©*ttt!NU M 
fBteHJEeOafc*-? 2 0«±<D*rM£N*fTl>, 

«uw)*n«N*^<^ ^sara^Kij: o 300 
-450 -cou&mmr?. &r>Ht£ik&%7 uftc^aa 

30 rm\ N^*IB«N«©»nffili©EBW*10^ 

[18^5] Mn^O. 6mass°/oS^.l. 8ma 
ss%fcTF, Fe£l. 2mass%8i2. Omas 
s°/ot(T, Si£0. 6mass°/oi^L 2mass 

»fflft7 0 0-9 0 0'C % lmm*fcO ©a 

-;UE5£5 0 0 0— 1 5 00 ON. ^3§itK5 0 0 — 
30 0 0mm/^ f9iB«ttt8l»» S 2 - 9 m m (D^ft 
-CSSU »B»IHffiBOjfi*-C 1 H«±©*IB*N*« 
ttftlHEBWl 0-9 5%<b^^J:^Ccm\ 3 
HUWmnBBQCflKDMM*. «N«Wtc*ji»r. 30 0 
-4 5 0 •COiHKtBHTN ^^SSa^^T L/ftC^SS 

50 [ifl*S6] Mn£0. 6mass°/oix.l. 8ma 
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ss%tTF\ Fe£rl. 2mass%ffix2. Omas 
s%lTF. Si£0. 6mass%gxl. 2mass 
%WTMb, £6&CZn3. Omass°/ottT, In 
0 . 3 m a s s %&TF. SnO. 3mass %t*T<D 9 

a&£§£ffi££ . iSSSS 7 0 0 - 9 0 0 °C, StK££$t 
ijgl mm*>/c"3CDD-^E?Sffi5 000-15000 
N. iSM5 00-3000mm/^ USBfitRSS* 
/IS 2-9mmO£M*-CiSU tttB»HEBBOifc*r 1 
Ha±0*IB«W*«W&MffiB*»* 10-95°/oi^ 
6J:9«cffK 3 6«:Baitt»iaiEE«ao«««:, 
«a*CCtel>t3 0 0-45 (TCOiBKKBT. *^B8 
S#SET ^ ^SOlPJIMP«c J: 0 tr9 C <t * 

[»3j8B7] Mn£0. 6mass%Sxl. 8m a 
ss%«T, Fetl. 2mass°/o8^2. Omas. 
s%tTF, Si^O. 6mass%ix.l. 2mass 
%«TMl, £6&CCuO. 3mass%OT, Cr 

0 . 1 5 m a s s %JKT, Ti 0. 1 5 m a s s %U 
T. ZrO. 15mass %KTF, MgO. 5mass 
%«TO^^<Dl«^/c«2SiU±^^WL, 

wu-fr&ismmmHM*:. &mm&i 00-900 

1 5 000N, iSM500^3000mm/^ fj 
IBSWili&JlS 2-9 mmO^XML. mB&HEEfi 

1 @«±<D*H«M*«*»&PJES*^ 1 0 - 

S^g/gtCfcl^ra 0 0 — 4 5 0*C<DSSfiH 

[JMSI8] Mn£0. 6mass%iBil. 8ma 
ss%aT, Fetl. 2mass°/oix2. Omas 
s%OT, S i^O. 6mass%8Al. 2mass 
WJHT^WU Zn3. Omass^oHT, InO. 3 
mass%HT 4 SnO. 3 m a s s %UT<0*> %<£> 1 
i$/c«2I«±^Mt. ?6«:CuO. 3mass 
%fiTF, CrO. 15mass %&TF. T i 0 . 15m 
ass %«T\ ZrO. 15mass %«T, MgO. 
5 m a s s %&LT<D >? %<D imStcteZ «&Lfc**& 
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p - Jl/33ffittSt£E3ffi£(c cfc 0 Hig 0 X Stt 

0-9 0 0 •C, lmm*fcO -JUffiBfS 

5000-1 500 0N, SUI2S5 0 0-3 0 0 0m 
m/£\ milB«ttgl*fc/¥2 2-9mm(^frriL. 15 

ffftU 0-9 5%<b&£cfc5fc:fTl\ 36lcBE***i$IH 
10 EB«©j»>*, i«fil«Cte^t3 0 0-4 5 0 , C© 

[is*^9 ] wsjss i - 8^^-rn^ i ^cciats®^ 

l<-Zs>#mT)l> 5 A^7 -f >»<D»Ji^ffi«:*J 

[813)89 1 0 ] gS*3S 1 - 9 ©ivj-ft* 1 ^tC!E$S<D 
20 Ujfi^fficc J: 0 » 6 ti Z> v h >tt (DmEM&&&1&&& 

{000 1 ] 

14, WSTtt. War Witt. EffiJDXtt. «7 a 
[0002] 

StttC^t* (Al-S i S^^^tttti*) £5^? K 

>, S/c«iH]l®tt«:«n*A 1 -Mn»^ (3 0 0 
3 20 3446^) 3&>6ft*7-f >*JfflC»6ti 

so [000 3] ifi^p, jft3aafts«/J«<t-*>e«<t*«ii*. 



5 

»©^fi±#sa stress. cn«ss^+»-c^ 
ttoWWbU *o*S», ? a >»o««a«#iiw«: 

ficttofc. L*U S£3W)A1-Mn^#7^>l5f 

4c 

[0004] SJ8BOA 1 -Mn^M7 A >1vfWft* 
tt, A 1 - F e — N i a >t* (^§3^7 - 2 1 

64 8 5-S|£#B, «SB¥8 - 1 0 49 3 4-Sf£$g&£) 

gti 4 ©<E> S BBAtefc: # 4 fc b CC fctiS 3 fc C » 

£#-c&4. 

[0005] aa»jfiBES<fc»pjffiffitCcfcS7-/>»o 

<DffiT*B5lLL/cA 1-Mn-Si m&&7 a >** (4$ 
BW8 - 1 4 3 9 9 8#&$B) «s»R3*VCl>&. * 

*tt«:JS«>/cA 1 -Mn - F e - S i a >tt 

(WOO 0/0 54 2 6) ^-a^SSES^flESti 

£&VA>tt miS¥3-3 1 4 5 4^&fR) ft«ft 
[0 00 6] L*U |WE«M¥8- 1 4 3 9 9 8-S|4* 
U1L"CC*4. *<Dtc#>. WHS i^i^CotfflillD 

4c «fcch«cj:OJiUMIi«:Ki)a**iftsi«*«il>tt< 
*rfl*^^©«THM5 (Al-Fe4*i-Si3fc£MIBKb*») # 
l> 4 C <b . MfclHEfi*'* sp *3WIH»*«T*> 

s i a^Btf 0Ti>4toMBf7 * >8t?tt 

K4>«£4o 
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[0 00 7] I9IBWO0 0/0 5 42 6<DfS9JB* Mn 
»»«Bfe«IB< t^««C * 4*HHSMfc4 M n £ WdJ 3 * 4 

at*. «ra3^b^«?)J: ; 5<i:U'CMnfi^ifJ]n$^4 

fflt*ttMn*ffc^ft (Al -Fe-Mn-S i <b£ 
ft) ftMfrlHU nJl/y-hSaBttsWfiT^i. C 
CD? a >»«4 ^ttwaofefBtta^ 30-80 ami 

10 4o Mn«#^ttC»fc»#V-FlM 

a i - f e - s i *<b-&«**wauT, aaiwktt*5fi 
rr4c 

[0008] gulB#PS¥3 - 3 1 4 5 4-5|&«©3H8© 

S i S i (DffeK£6«:C 

u, Cr, Ti, Zr, M g<D5 %CDl>*r*i#> 1 

fc, Al-Fe-Mn-S i *fMBMb^B«r»W3i*4 
ciBU*f, ^»TO'J>SMb*««fbKi2«a8W 
20 tt#+#te»^SSnrt>&c>o 

[0 00 9] 

ttiBK:«*«««fflt*tTC\ «»©A 1 -Mn - F 
e - S i aBW»JBE««:*5»**ji»K<>a 

(0. 8|im6LhCE><b6«B4*fttO 
fciiKfefe 6 ft 0 . 7 a >*ftcfi# 5 ft 4 m IB WStt** 

7;l^^ A^*7 -r >«^riS^-r 4 C <h OC^>4 0 

[ooio] {RSglSO^Mfb^Sfi^bccifij^r, *7 ^ 
^, (-{> aeitttt. (n) «iBWE, (^)B^-r 

>^c^t±, (r.) B^TSini*. (*) B^ >KK 
ft, rj;uy-hfiHf5t*Cconr«T^Si^4„ 

^ <b <DB<DfltfiS«: J: 0 * ^ ^^r«ST 4 /c^O«44 

<k3&«*6. 7-f >W***CCF e-^N i a<t*^<S$ 
ntl^i, ay- F1M h4tt*F e*<b*m*N i 

^b^ft^tf^'c. aBBMfc»JiifT Lg<a4o aa« 

50 fttt^fit^^KBCc^ -f >OTB*brL/*l\ ^«Pi© 
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(P) ggilKE : m\ UL^lsfc&'iUI' \ tv a 
^x~*~F^mE£ft9, 

>«rtcc»t»a^sfi^.*<t 5 ft«^ ^(D^a-ca 

(^) : V tXttttttti* M2 (a) CC 

tc^flBTi^t?** (i2b^I2c) . 9MtifiMVf 
1X^1*1) (@2d), C<D7 -f >jgtt#g#&<t8S 

IB«:H»«5W» (BB3K*^-C8) #tC6cW* 

SWISS 1/ ft < ft*. 

<*) i7 -f >«»H*L ruW- hJ&ftS : ? a >tt 

ffttofta^y- HSS*«f«C7 ^ >tt<E>^K (W 

W) - <*) <D»tttt* 7^>Ol^L o*0 JftR 
[0 0 1 1 ] 

Mn£0. 6mass%®x.l. 8 m a s s %WTv F 
e£l. 2mass°/oSA2. Oma s s°/oWT. Si 
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£0. 6mass%Ix.l. 2mass%aTMl. 
»8W*A 1 typ^M^I&fytPbUZT 

9 0 0U «ttiK«eimm*fcOOa-JUm5*5 0 
00-1 5 00 0N. g£Sjtg5 0 0-3 0 0 0mm/ 
mM&ttM&MZ 2-9mm(D^#TS6U f&15«* 

5 o °c£>*&g«fiffl-c. j^oSiea^T uftc^asrtf 
tt«»*ra«w«o»raBES©ffig** 10-60 

[0 0 1 2 3 SB*^2EI6©«?H». Mn£0. 6ma 
ss°/o8x.l. 8mass%KT, Fetl. 2 mas 
s%fi;L2. Omass%HT, Si^O. 6mass 
XiB*.l. 2mass°/oWTMU 3*>CcZn3. 0 
20 mass%«T,, InO. 3mass%filT. SnO. 
3 mas s%«T<05*01«*Wi2««±*SW 
U g|gB#A 1 tttXttMl*tt&TJbZ-'i>±& 
p - ^^a^SSSSK: J: 0 & it b r «tt 

00-9 00U mm%mmimm$>tcK><DO-)lEM 
I5 00 0-1 5000N, filJSiifiSO 0-3 0 0 0 
mm/5K WE««»«WS2^9mm©*ftTJSL. 

iro»Biffi^«+r2HJia±©*iB^*m». **i 

h<D*>*>. MH<OtpnMM:^ v ^AttfR^fiCJ: ») 3 0 
30 0-4 5 0 e CCDSS®fflT, ^oSig a B 0 ^^7 Lftt^ 

srm^ Bafc»*iBj^»©»iBffl^ffis** i o 

[0 0 1 3 ] »*3B 3 fatt<Dffc?BW: v Mn^rO. 6m a 
ss%l^l. 8mass%«T, Fe^rl. 2mas 
s%ffl^.2. Omass^oHT, Si£0. 6mass 
%®x.l. 2mass%«TMU 56CCCuO. 3 
mass %&TFs CrO. 15mass %WT, T i 
0 . 1 5 m a s s %VJTF. Zr 0. 15mass 
40 T. MgO. 5mass%«T(D^(DlI^/dJ2i 
tlk^Ml, m&ifiA 1 i^FnJiB5R»«^6ft*TJl/ 

Mg7 0 0-9 0 0U «tt»«Wllmm*fcOOa 
-;HE^wS5 0 0 0- 1 5 0 0 0 N, ^i!S5 0 0- 
30 00mm/#\ 2-9 mmCD^ft 

-CJfiL/v «fffi»PaffiffiOife«t'r2li«±©*ra*M«:tf 
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£9300-450 'C<Di&g®B*C\ d^S8a B B ^7 

[0 0 1 4] IS^4!E!S<D#MBtt, Mn£0. 6ma 
ss%i^l. 8mass%«T, Fe£l. 2 mas 
s°/ogi2. Omass°/o«T, Si£0. 6mass 
%jSx 1 . 2mass%WT^U Zn3. Omas 
s HfiTF, I n 0 . 3 m a s s % tTF. SnO. 3 m a 
s s56aT©^Oia*W3:2ia±«:SSL. 3 6 
itCuO. 3mass%«T, CrO. 15mass% 
felT, TiO. 15mass°/oHT. ZrO. 15 ma 
ss%«T, MgO. 5mass 0 /oaT0^0 1i^ 

tc J: 0»JBLr««««lt U fl«BKtt§l»*:f&KIEK 

S*. i§2§?Sg7 0 0-9 0 0°C, St^iWIlmm* 
fc9©P-^ESf 5 0 0 0—1 5000N, ^i^ilg 
5 0 0-3 0 0 0mm/^ IWBWRWKff S 2 — 9 m 

JflBMRC J: 0300 — 450 'CCDaS^Hr . ^oRi 

[00 1 5] «*S5BBtSO«W», Mn£0. 6ma 
ssX8&l. 8mass%aT, Fe£l. 2 mas 
s%fi;L2. Omass%«T. Si£0. 6mass 
%&Z 1 . 2 m a s s %ttTMl, 38BWA 1 

5£a&iSs§Ei£*> sssg7oo-9oo-c, ««« 

i&iH l mm*/cD0O-^Ei315 000-15000 
N, MM5 0 0-3 0 0 0ram/^ mflB^t*^*& 
Jl£2-9mm<D^#X>*SU |I51B?£Fh1EI*0&#T> 1 
Bfel±<D*IB««*«»»IBfflS*^ 1 0 - 9 5 %t fc 

&JlCC:fol>T3 0 0-4 5 O'CO^gfcBr, ^offifS 

s#sst u&c^ae-c^ ^ ^sftj^jptccfc o c i * 

[0 0 1 6 ] «5j9B6iBKO»W». Mn*0. 6ma 
ss%ail. 8mass°/oaT, Fe£l. 2 m a s 
s%32;L2. Omass°/oHT, Si£0. 6mass 
2mass%aTMU £e>ttZn3. 0 
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mass%KT, InO. 3mass°/o«T. SnO. 
3 ma s s%JWTO^^Oia^/c«2a«±^:^W 
U JSSUPA 1 t^M*1&m>t>UZ>T)lZ~V^ 

^ot, roE5Ro-^SCa««J6E»*- i§*§®g7 0 
0-9 0 0'C, fflRmmU 1 mm $>tc*)<DV->\>EffiM. 

5ooo-i5ooon. mmmms 00-30 00m 
0— 9 5%i&sj:^tcm\ 36cc8aw*}ftiffl 

E3B«©*«*, ^S^tCfeUiC3 0 0-4 5 0 o C<D 

[0 0 1 7 ] M«3B7Ba3K<D»IB«. Mn£0. 6m a 
ss%ffixl. 8mass%jyT. Fe£l. 2 mas 
s%Mx-2. Omass%£IT, SilrO. 6mass 
20 %m*.l. 2mass%HT^U $e>CcCuO. 3 
mass%HT, CrO. 15mass°/oHT, Ti 
0 . 1 5 m a s s %WT. ZrO. 15mass %VJL 
T, MgO. 5ma s s%tTF<D5%<Dia2fc«2« 
fcLh*SWU 8W**A 1 £^»F*«tt*»&tt*7A' 

J6UT«tt»»iLv ffE«tt«»*^MEeLr^ -f 

aSS7 0 0-9 0 0U «tt«»iBlmm*fcf3©n 
30 -;VEM5 000— 15000 N, ^iiiiS5 0 0- 

3 0 0 0 mm/#. mflBffit^^ilS 2-9 mm©M 

■c$6u, frie»HEsa>ifc*r i @jm±o4>bi«i»*« 

!8&IBEEi8$^l 0 — 9 5%<b^:^ct ^CCtfC\ £60C 
»«»NftlHHESa<0«ll«*, 3 0 0- 

4 5 0"C<DiaK«Br, ^oSg^Tl^cC^Mt 

[0 0 1 8 ] W#E8«Btt®»9Btt. Mn£0. 6ma 
ss%S^.l. 8mass°/o«T, Fe£l. 2 mas 

40 s%&*.2. Omass°/o«T, Si£0. 6mass 
%U?L\. 2mass%«TMU Zn3. Omas 
s%WT. InO. 3 ma ss %tTF. SnO. 3m a 
s s««T05%©li*W*2iHlt«l/» 3 6 
tCCuO. 3mass%aT> CrO. 1 5 ra a s s % 
WT. TiO. 1 5 m a s s %JWT. ZrO. 1 5 m a 
ss°/oaT, MgO. 5mas s%«TO^01i* 
/dJ2i«±^^Wl, g5SP#A 1 <h^pJiS^FI«^6 
4 7 >V ^ A^«g»*5RP - ^Sa««BE3Stt 
(C<t *)»iSOT:«tt»«li 0, UiB«ttSI8t*:#lfflEi£ 

50 lt7 ^ >tt<!:r^^U-^>^ffl7^^^A^ 
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S*» i&WtWL&l 0 0 — 9 0 CTC, St^t&tll mm£> 
fcO<DD-;l/E^*5 0 0 0-1 5000N, 
5 0 0-3 0 0 0mm/^ 8u f BStttlWW S 2 - 9 m 
mOfkttvmL. tJEJftnEEBO^r 1 HtU:©*IBI 
fi»B€:*»»HBBg**« 1 0^9 5 o /o^<fc5W7 

t300-450 "CcDSSSHr, ^oIIS B B 0 ^7 o 
[0019] tt^I 9 8e»<DA91tt. M«« 1 - 8 IB® 

[0020] ts^s i oettox9ia. 18**1 i -9ie 

[002 1 ] 

U Si^Fe, MniStC^flUT^Ci 

Al-Mn-Fe-Si »^<D«tW***»6*l*. 
C ©^*©««»«B-t ©»©>&IBIEE«fe J: wdwia 
CCblvt, *H^E^fI"C£i;fcA 1 - F e -Mn 
-S iJUBVrtrtt&br. H*5aRO#rlH^S&«c(sai 

[002 2] -e-O&m, 9U& f&£3S1*t 1Sffi*§®a 
BBW:fttt©{fc. IKDHE. »7-r>»Wtt. Bi 

[0 02 3] */c*»IB07 a **9ir«eL/ 

0, S i 4iB««K:£#&#6fc»:7 -/ >«9tt*J:V 
r&£ 0 **9BrJ!ljer**ft*. ^MriJ^it so 
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[0 024] *?mvm^ZT)l>Z~OJ*&&<D 

FeiSl£ltAl-Mn-Fe (-Si)^t^Bj* 
£J£0T\ *7V-KtM hifr&A 1 -F eit&WKOm 

[0 02 6 ] EP%, *«WtB, ^S^^iSiig-C^ 

<DF e 1 MmgfioaaftA 1 -F e -Mn - 

S i SHt^ftSfctiA 1 - F e - S i »ffc^«fti L"C«H 

tc, A 1 - F e-S i f^tt*V - Ft h i It 
*«98-C»Mn*8Sttl-rSfe«>A 

1 - F e - Mn-S i M^fti lt B H B fflt5. S6*C 
^»ec«|aE»K3n/cfittl«J*Sibr. Al-F 

e-Mn-S i%fb«*#VrtBrS. Ch&©£IMHfb 
64JK*#V- KIM hCCttQBl'fcfe. @B»:tt4£{£ 

[0 02 7 ] iWWUCto^T. Mn»Siii(> 

WEE. &£2lt*t »7-f>»e*tttttf*%»Sti4- 
[0 028] JBl±©S56***»S^4fc«>CC. Mn<D^ 
WS£0. 6mass%fiil. 8mass%HT(C« 
5E-T4. CCr, MiKDtWi^O. 6mass%tlT 

-rtt-e©ja*^+»6c»6ti-r, 1. 8mass%^e 

«7 Y>*t©aBWfttt*iS«>4^:«>«:B0. 7mas 
«*«DraSWA14«riK«>Sfc«>Ccttl . 4 ma s s 
[0 029] F e »*»«MllHfcM*£JftU » 

[0 0 3 0 ] F e©**HS«B^SC^«>«: % gUSB* 
(C&miUit&totlsX&Bi't&o **?Br». FettM 
n^Jc^S i iJSJfcLTA 1 - F e -Mn - S i 2kit£ 
%9Z&J&L, v h V ^X*^OMn fcA^S i ©@g 



13 

[ 0 0 3 1 ] JWiOSSJ: 0 . FeCD^WS^l. 2 m 
ass°/oSA2. 0mass%«T«:iS1-^ 1- 2 
ma s s%«T^ttMn»flfl«cJ:^fca»tt©fiT*l!S 
it*5»**H-#«:S&ft-r, 2. Omass%^ 

1. 3mass%ai*«*U>. £/c£Jgfigit^B3* 

1. 8mass°/oHT^U^o 
[0 03 2 ] *»IBfC43l>r. Si«^B#CC^0€>F 
e^Mn*dWt^»Ofta*ilBir*. Sitt, Mn 

£*>&CS i ttF e<9tJTffi£ffiiIT£C£T\ 

[0033] fcLbflD<fc 5«C, Si^ V a >KKtt, tt 

0 . 6 m a s s %*jH* 1 . 2 m a s s %fclT«:*83ET 
Sfflitt. 0. 6 m a s s K*»ri**©M*#+#K: 
f#6*r?\ 1. 2 ma s s%&&Z.2>±y a >tt<DlL£ 

CC. S itf&^tmikS iifi&JSLLX* itttSBSIBS* 

*S&^/c26CC«0. 65mass%a±^aS!L<, 
0. 7 5mass%^S^tc2*U». */c±Rffi«5 
^«B#©7 -f >8W*B5±-r4fc»Ccttl . Omass 

[0034] «±tca^/c <fc 5(C, #«9JTttM n , F 
e, S i &2&3GgX *<D»fl*<Dtt#**>* 

Mift(Cd»ft#&. W»eWtt*IIH»l/, Fe£TO§ 
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[0 03 5] >tt«:«flET5A 1 d£«C 

tt. HUieOMn, Fe ( S i <D£^7C*CC»n^. 3 6&C 

/c«2a«±^fc«/fciCJ^Kl^±«:WSJj^Cu, c 
r. Ti 4 Zr t Mg©«©lS^/dJ2i«±^ 

[0 036] BulEZn, In. S n<D5 % I n t S n t£ 

10 ^cKDWI^llt*^. ZnB. fcCClWBtftt^ 

bmmZtiZo f5KZ n, In. S n <D^f?fi<D±RBffi 
^ti^n3. Omass^ 0. 3massl 0. 
3m a s s%fc*»rr*JI*W:, iiyia±Rfc{iI£iS*.& <t 

[0 0 3 7 ] fiufSCu. Cr, Ti, Zr, Mgl^T 
ttfe»ft|nJ±K:SF#"r£. «HBCu % Cr, Ti, Z 
r, Mg<D±Kffi^-etl-etl0. 3mass%, 0. 1 
5mass%, 0. 15mass%, 0. 15mass 
20 %. 0. 5ma s s%tcaS-rsaft»- B9sE±Rffi* 

jg* <t . c u om&iz£&<D&fm&&fticu <ov * 
yvKDmnmmtt t l x o*uk*hbt l , £ 

fcffiT^&fc#>r£>& 0 Cr, Ti. Zr<D«6»^f 
ft »»»i^S©G8 ✓ X;KD BIS * 0 «: 5 1 S *3 
C-fl&tl&ih&tc&XfoZ. Cr, Ti, Z r (D&lcB 
SUt^W»*-€"ti-eti0. 0 8mass o /cHK^ 

a? zzsttwrzmtyz? trztmj&Lxzsttv 
fti^±JK^r »^n^nwsttfpffl«:atf ^©"c o . o 

3mas s%tTF. IP*>, ^l±Mb^^i:^*r6 

[0038] *m*K.*s^x* mimuv&Mt&mtn 

0. 0 3ma s s 0 /o«Tt*n^^titWfciU 

[0039] j&i±3&«*i%e8ccfflc»4^*fflfiEr*s*«, 
&i,*x&fflKmto£vmm*ifeisxy < > 

K©^»^ Xib*>6— -;urfflccr^ s A 

[0040] &$mxk*. mimv-)^»mm^iE.^ 
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[0 0 4 1 3 #fHJ§K:4d(,>T, fljifi^SS^ 0 0 — 

900 -cccsBS-r am i om&iz. froij&ftmf&omw 
risL/cA i-Fe-Mn-s i *k&mr£Ht&&*$m 

{b^*0 F e 7 a >tt<0 g SIfdttfc 

»2 F e CC Jt^T At < , «»a«*sWt^ iFe 

Lfcaffl%j^c«<&£fc&^*£. MiS 

g£9ffil><t, «W*-MIOTifiK:S i ^aBTiCite 

[0 042] me«»aK«:7 00-900 -ctcas-r 

&3l2cr>Sfite:. *^93©J:^6CF eiSck^Mn^l 

[0043] «±J: 0 , £»ffifi©TR«StB»iaK* 
+^±0^7 0 0'C<hU ±Kte9 0 o-ccc*is-f& 0 

*4fcft«ctt. MemMUE«7 5 0^8 5 0 a Ca>BH 

[0 044] bu IB<D <fc 5 CC jS»Sfi* «3E LtfcO-*^ 

•cadets c<t#r**. *<D/c&SB5E7BSicaaM» 
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[0045] 04 (a) - (c) ^UfBfflASW^^ 
KStiS«iR©»9HH'C*4. BMBffl^atHtttt, «tt 
Sf«8(D«3*lS)**SPOft»BH«CC^G«C». 04 
(a) te^T<fc^K:> *»fiffl»3WRci-;i/7(D(tJ*« 

<#K3ft4. — 04 (b) ®<fc9CcffliB4M>«* 
MX. fctt« B tc £ "C*»S@Si5^ £l$T & fl*A 

(c)tt, ***«B<J!>t4HA % B£±##>£JI/c0T£> 
«»aHflr|B*s****jBl^.^:tt« (04 (b) CD 

«K>f7)aS i#£D£<Dr£>£o SufS04 (b) 

■c. a-iHt»W«clll9cirjlB»3*i*. 04*8te 
[0 04 6] **l8cc*5(r»r, n-;i/fflSS*5 ooo 

^ l 5 0 0 0 N/mmtCffllt SiStt, 5 00 ON/ 
[0 04 7] P — JHHSfi* l 5 0 0 0 N/mm 

taiLr^WLTtiwfflamtittWf *. 5 0 0 

0N/mm^±Kif^ D-JUfflwSCD^CCjf ^ OC^ 
mmtel 000-12000 N/mmt^^o 

[004 8 ] *»9!t?«e-r*BfSHiaM>d#*, 

0 5 » n - ;^E^*^> r J^ 3 1 »Sf*<D5R o - ^Saiii 

[0 04 9]**WW g|igii@[^5 0 0-3 00 0 
mm/^ccajgrs. IKSiifi^5 0 0mm/»*8|-C 

—iS. 3 0 00mm/»*iHiL4 4ia--il/©J**Plfcb* J 

^rft#-c^r«:, 04 (b) ec^i//ctt»<fc«cOttyca 
HHIiaWffir*. ^SiSgcO^CC^^ UC^©a«7 0 0 
-1 6 0 0mm/»T*S. 
50 [0 050]*»Ht». ttt»»©f8tt2^9min 
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kjajet*. *®astt2mm*«rttsi#w3©£ 

fet*^, £/c* 9mm£fi*&<bft»jSK<E>3ll^J? 

r«titt<0fiT*18</c«>"C*5. C(D<fc^(C, #269! 
fcft. ffll^BJ: OIK SBSfSC 4B^4 < , *© 

r««ttSf»©«S*ii«2-9mmeca5e'r4^ « 
(A S« 2. 5-7mm, 

[0 05 1 ] «3j3Hr-4 CCiBtt3ttfcfM8t\ S**<D 

tpwsstttt'* y ^samaMFK; j: 0300-450 °c<ds 

0»«±r±RJ«SB)E«>6tiS3&5. 4B*|H«T##* 
ecBiBOfcFe*Mn*«WSH*\ J/cftfffi^i 

«l«fflK3&5 3 0 o'C*srcra, as#^+#e>fc#> 

£ 0 */c. »Bia«^4 5 0-C«:a^*i«TUJtt J P* s ffl 
*{bUT, SSKj&HKTU £fc!§iIWff, »:?^>i§w 
tt*J:OT»3Tiltitt*HS"Fr4. «K3 2 0"CtLh4 

2 0 •C«T©»BQ«B##* 
[0 052] HIS»W3S7 Lfcl>fifi£tt, 

tL^T3 0%«T<D«?SO^e^et^K^c ETEfflWH: 
BRtcMEaSllBP&^CCMn, s i ;MMl^*ltt;W6#Tl^^■^■ 
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«Ci*s*5. ftoT^(KKtt«Sfl#^7 0tt^H 
K*WBgBL^r*BJ»»ft*«SS-r*C tec J: 

[0053] *ia«M*«FM««K:«3EU«cC^. *>* 0 
iff & UK SB*3Si^4©*Mr«*iHjfttttt2lslfel± 
a6ftc». -eo/ca?)*r^^e ; &2[pi«±if 5«^<o. * 

#$SSK4 0 0-6 0 0X2OiBBrRJ#B*IH«:2 0 

g^6SS«2 7 0-3 4 0T<Dffiffi#&?£L>l\, 
[0 0 5 4 ] M«3Bi -4<D»?B«:*j(,*r. ft***fffl8£ 
«»©»IBfflS*BB** 1 0-60%±T£o 10% 

J:V3^y-hriB»ttAHS-Fr«. — 6 0%» 

[005 5] If ^5 -8 CCiaig3tl/c^HJB«*^Pfl 
Slitt<DttMft, ***«J*CCfel>T3 0 0-4 5 0°C<£> 

KCc3i-</cil0a^f0tC@®L//cF e*>Mn£#T 

fctf>t?*S. 3 0 0°C*?ST'«^l4^5t^rr3;uy- 
hl&^ttas&SStrr. *fcFe*Mn*«+»«:*fBi* 
TiC 3 5 ft»«(D«Ifllifiitt^«. 4 5 0 'C^lS 

[0 0 5 6 ] IS*S5-8CCiBiE3tl/c|%BJCC*Jl>r, 
«J»<D»BlffiS*tt 1 0-9 5%<h*T£o 

^ffli^ttJ:^, a«saatii^^rtf 
i^40 0-6 00til, «(Df|ffi*>6tt»0fcWfi 

BKKtt. as^tsn^c 

4 0 0 'C*?@r«+^CC||*S B B B ^3i$^<D?lCD^E 
Stt^fiTtS. 6 0 0*C*jHA^<fcatt««l*"Cfcffl 

so «ptc8 0-^9 5«*«ii«sn*. cnK:j:*)+»«cof 
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tt»K5£»ttl»#. fiWtt U ^Et^i 2 0 WSlTsWK [0060] ( it«W 1 ) * 1 K7K?*ftWm7Z9m$. 

Lll> ©A 1 £#£fflO/cffe«> Hfetfll ilSiO^fCiO 7 

[o°o57] — mtemmmowmm*:'* » ^sc •< >t**«*i/fc. ttteffi**4 cc^o*. 

jWIMP-Ctf 9 «^«: 42 5 0*C~4 5 0-Ci [0061] ( Jt^W 2 ) &£S§Si&EiIte <fc 

A££«, W*£g©«£&*t&&. 3-4 u m«±<D* [006 2] <Jtttffl3 > * 1 CC7nT*#Si!BSB5£ffll£© 
2ta»»S : f* s aKiJ>ftl». *©/<:«>. C©±5fct* 10 A 1^#£?§&?U ^6*i£?§iS£DCi#®i£K:J:f3JI 

Kffl*ftU *©8©f£lfflm^ffilt<t&£/c»r* 4 A-fficmZWl.*) . ^>tCh*7 -f VlsHciSfflBESl/ 

2,. 2 5 0 'C*«-CtifC^b*^+^©fci?)^P^E5itt«: fc (^5 ©flfSN o. 29 #JBD . *KN o . 3 7 RCf 

WIBB»KS»ttt»36J 3 0 #~ 4 mrnamt LA». 3 0 [ 0 0 6 3 ] ^SSffl 1 isJz&UMM 1 ~ 3 "C«J6 L/c& 
^*?S-C«3'f;l^ft:©ia^^5c3^'S©* s »0<. •* >tt«c-3«,»-C. ISMEItW<. 3/c«ST14 

4«l«**lit4©«i*^4 r -*JJWttftte«>-e**. mr «WEl/fc. tta^ttjt^qwww-cWlyrw^fc. 

Stt i B 3 "5 ffiffc©«.£> 610-4 0% ©15 EE * 5 J£$I 20 it^Cc^ft U 6 0 0 *CT 1 0 ^PaflBR L . JJI1S&&&© 

<**i£>,, sf^!5~8tCBat83*a/cSM«:*jl»-C, m& STfi (mm) *Sfl£HfffiOfc. 
fifC;l v ^SCMBUFCCfc 0&S*£*t 5©«. JJIli&«J# [0064] uuSBV -y >tt%5 5ttt**BS*fr 

«fB*J:«)*<"r ff*l<tt3 0#£(± (6 0 0'CX4^) fJO^b/c©^. 3 1 §538 S 

[0058] mm. i o«:*s^-cite^fflis^a5*i$afiii* a fc. ?iss^$«j is z 2241 Kic-ca^. * 

(Bfffi) gi&£|j*JE5*B#©*£ m^«J IS H 0 5 0 SfCSiDTIS'Hft:. WB6S. 

B ^W* 1 )E^l6]K:jltf3n-C*^2>*)©* : '6^-2)C<!: tiHH3ttfflft««>7 -f 1 6mm. 1350mm 

*l>5. BulS©J:^K:L,-C*l%HJ-Ci3^$n-S7^>« O-y^^iWOUll/. 5kgf/mm ! ©3I8UWJ* 

tt^U-y>^(C«*6ti4. :/U-5»*4tt. ^3 1 OHzOHWCUffiU i*g?>t*5ffi?»r-rS*-C©^<3 
aytrZSm-tW; (CABS) ^X^SSttWSfti'© 30 ilLlsISStfcitSJLaMffiWi:. aSH^tt»7BHl©CA 

<,>. sii4*6ftc/3o » ^stttffeWtKs* [ o o 6 5 ] 3 htc, mtB&faBsmfD? * >t*£te 1 

[0059] S 1 0 0mm©^*-?WCiS§ttW. %^WWLt5IR 

[XMtH] WTK, *»W*Wfi««:J:')»IB«:ttWr Sfcttl 0R©5.=.3T*ft*Lfc. SiriE 5 ©© s ~ n 

(klkHl ) * 1 Kwr*«W«eBJ«OA flSU l 0gto5-37«COl>ri4if37«*itt*B« 

fllifcaUJtlt&EB&CCj: 0 41 1 0 0 0 m m©fe«ilii [0 066] ffirlEHSEAOttlf fltSft^ii 6 CCmf . bu 

bt7 ^ >W?:l!{j*U/c, i5iaiIfc»SJES£aw:*$W3 ^ ^raHi5 l t , «:KKUfcfc©«^S5«:^'KWCC7 ^ > 

?§«iia@:. HJiiSS. Su tttcfMBEBSl/riHEttOBmiLA:. 

BJ&ni]BBa«:*jW5itJ|B««©0«. SS- WW. •« [0 0 67] 

ftrflffl®^, .to'Bute^ •< >**©/?$% t*©Ki^# [^ 1 ] 
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A 
B 


Mo 

0.8 
1.4 


Ft 

1.6 
13 


Si 

0.9 
0.95 


Zc 

03 


In 


So 


Co 


a 


V 


Ti 


Zr 
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A) 


* 
ft 


C 
D 
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\2 
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0.9 
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1JS 
1.7 
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13 

03 


0.01 
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G 


1.3 
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«a 
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13 
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03 
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0.9 
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a* 
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1.0 
1.2 


1.6 
13 


11 
CL5 




















Aft* 

Aft 


Q 


1.0 


1.6 
























(ft 












f£ mass% 



[0 06 8] * * t*2] 





No. 


No. 


3*£s4 






(ram) 






1 


A 


780 


10000 


1200 


4 


03mm £T-£WE&->3O0 l tX2h 0^ ? ^fett- 
007mm *T?feraffijef-'420 , Cx2h <0/<y^&tt— 
0.06mm £ "C*n Rfl EEg£ 


2 


A 


810 


12000 


1600 


3 


O^mmiT^M^^-SOOtxiOa W&gfcfctt- 
Olttmm SrcmfBiffiK— 380*C X3h fl>^y^tt*-» 
0.06mm S*C?frP}ffijg 


3 


B 


760 


9000 


840 


53 


03mm4t*J^raE3SE^300 , Cx3h 0V<y^tt«— 
0.075mm *T?&ra£Ej£— 400*0 X2h <7>'<yf-&»Z-> 
0.06mm ^"C^fBJffiK 


4 


B 


830 


8000 


800 


6 


2mm *-Ctemff tt— 280*C x 3b 0'<y^j|fctt— 0.7nmT 
2T?fc|BlffiM-300 , CX2h Oy<v^fefifi-O.08mm * 
-CrtUffiHfi— 420*Ox2h fV<j/^«fc«&— OJ06ram « 

Sto^-C*tetf^-520 , txo 8 <o)*&£tt- 


S 


C 


790 


12000 


770 


53 


0.07mm SrCJSfHEfi— 360*C X5fc ft>'<yf-&flft-" 
0.06mm *T»Wffi3g 


6 


c 


790 


12000 


770 


33 


2.4mm WflEffi^OTC X 13h <O^S^"««- 
0.1mm £T?&KlffJE— 420OX2h W^^&fcfe— 
0.06mm *"C?&ElffiK 


7 


D 


820 


10000 


1200 


4 


0.6mm *-CJfrffl£Effi — 570^X01 — 
O.07rara ST^TOBEif — 400*C X 3h 
0.06mm $~C&R8B:j£ 


8 


D 


780 


12000 


1600 


3 


300*0x21) o/<v^-*ea— o.6mm ^-cramst®— 

550*0 X10« <^5§ftfifett— 0.1mm *-CJfrfBJffig— 
330*CX5h CV*y^fcft&-*0.06inm *-f?fcffl£EI& 


9 


E 


850 


9000 


840 


33 


300*0X211 O^y^-tttt-* 0.6mm fH]/£i2— ' 
330*0 X2h <O/<v^-j£0ft-K>.O8mm £TifrfB]ffiffi-» 
370*0 X2h «/<y^jfe«-K).06mm JTftPJES 


10 


E 


840 


7200 


-900 


3.6 


270*0X311 0^iv9-««— 0.9mm *TJft fBlJES— 
500*CX0d <9&gitt«-0.09mm *T*MEE»- 
350*O X33h ©'<y^*tt-K).06mm £-CJftfBJ£Ejg 



[0 069] [*3] 
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£9* 
No. 


No. 




(N/mm) 




(mm) 






11 


F 


770 


10000 


1200 


5.5 


270tx3b CD'<j>^ftft-* 085mm *TftKES- 
290TCX2n 0/<v^*fi6— 0.07mm ^T^BBffiS— 




12 


F 


750 


8000 


1500 


AA 


0.7mm £-CJ&fflflEfi — 530"C X 10a <a»tt«5«— 
0.06mm «?&raESJ— 390'CX2b 




13 


G 


840 


7000 


1600 


6 


0.4mm lSjBC»t^AW^ « US •'JJHsfXJpfc** 

0.06mm *-C?ftraffj^-360t: X3h <7V<v^jfcife 




14 


Q 


800 


12000 


1000 


3 


0.1mm^TftlfflH3EI— 340t:xi^h OM<y^fl&ffi— 
0.06mm * vmnflftfi - »39uT-» x an "J'^y "8tw 




IS 


H 


770 


11000 


1100 


3.8 


0.8mm ±TmraffiJg— 270*CX5h W<5/^Bei»-» 
0.06mm *-CfcH)ffifi--420 , C X th <D'<-y?H&tt 




16 


H 


820 


9600 


1300 


4.4 


03mm *"OJftroffiii — 370t XOs ^IftftK-* 
0.06mm *-Cfc faff E—400*: X 2h 


17 




760 


10000 


840 


6 


0.9mm i-C»|B5ffiJB-»330'CX3h <©>*3^gfc*fc-» 
0.075mm ^"C^fajJES— 330*0 X 3h SV<-y^fifefi&— 
0.06mm rCftMaff-330'C X 3h ^-y^fef* 




18 


I 


790 


11500 


960 


5.5 


0.8mm *"C?^raffai--290 < CX2h <D^y^mk-* 
03mm *T?1HH!BEjg— 50tfC X0» c7>*fictttt— 
0.06mm ^^IBJEJE^SBOt: X 3h tf^y^&tt 




19 


J 


830 


7200 


1200 


3.2 


0.9mm^fctaEjg->SOOt;xiO* OiSSfii- 
0.0&nm *T#MflES^380Ox3fa ©^y^&tt"* 
0.06mm STJftffflEfi^WO'C X 2h W<sr^«tt 




20 




810 


9600 


1500 


4.4 


0.7mm £T#ffiffl8-*320 , C X2h tfV^^&ffc— 
0.1mm *TftlBBEjg-280'C X3h G>/.4y*-Jfcfc-» 
0.06mm *-F>ftRflf£Jg-360'C X 2h ro/<v*-JJttfi 
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No. 


No. 




(NAnm) 




(mm) 






21 


K 


780 


10000 


1400 


4 


0.8mm ^-cfeWffS— 320 , Cx3h tf>'<s^06M — 
0.07mm *-CJf*raffiJg— 400*0X211 
0.06ram 3ET>?fr[BJffii£ 




22 


L 


780 | 


10000 


1200 


4 


0.8mm i-C^WtfjEi— 320^X31- ©a*:v^S&*6— 
0.07mm *TN&ISj£E&--400nC X 2h W^^tfett— 
0.06mm ^"C^Wffili 




23 


L 


780 


4500 


1200 


4 


0.9mm i-CJfriajffffi— 320<Cx3b 03/<y^J!fttt— 
0.12mm *"C?&roBE@--»40O , CX2fa <0/<yf»«i- 
0.06mm ^-CJ^Wfftt 




24 


M 


780 


10000 


1200 


4 


0.1mmi'C^Wtf}i-340 , txi3h O^y^SEK^ 
0.06mm *t»?&R)E5g— 390T X Zh 0V<s^Sfett 


25 


N 


780 


10000 


1200 


4 


0.1mm*-C#blJffii-'34O , txi.5ti <D/*5^j&»— 
0.06mm *TVfrHlff 86—390'C x 2h <»'<*s«f-fet& 




26 


O 


780 


10000 


1200 


4 


0.9mmiT^TOffifi-*5OO'Cx 10* 

0.08mm *"C?&R)ffiJHI— 380^X311 W<r/?-*feft-* 

0.06mm £~C?frrof£J£ 




27 


P 


780 


10000 


1200 


4 


0.9mm^r>felRJffiiS-»500'CX108 ©i£R»ffc-> 
0.08mm *TSftlBJff«->380 , Cx3h V>'<y'7'&&-~ 
0.06mm *-C?£l81ttJI 




28 


Q 


780 


10000 


1200 


4 


0.4mm *T^MJE®-*480 , C xo» W&fcfc&fifc— 
0.06mm £-C?ftfS5ffl£^360'C X 3h <D'-^«E#& 
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No. 


No. 




(N/mm) 


(mm/4>) S 


(mm) 






29 


A 


780 


DCttiSTi?^400mni©<>3y 
jfi-ffiffl— JfeJBJESfcT 5mm JPCDlW 


0.8mm ^T?&BJffS— 320t:x3h <0'<y*-flfc« — 
0.07mm *T?&raff3->400 , C X 2h <D'<y^fl£8t- 
0.06mm 




30 


A 


680 


13000 


1500 | 


5 


0.8mm i-r»ffitfM-»320tX3h 0V< 3, 

0.07mm *T?frraffffi— 4O0'Cx2b <*3/<y?-ft«&— 

0.06mm *r«tBBffiJ* 




31 


A 


920 


9000 


1000 


4 


"Oimm i-Cftteffi3^— 320"Cx3h 0>/<v^ttK-* 
0.07mm «^!»ffifi-400t:x2h 
0.06mm SrCttfflff® 




32 


B 


780 


4000 


1200 


5.5 


0.8mm i-C^WJffK-*320'CX3b 03'<5/^8fcK— 
0.07mm *"C?&fflffiS-*400 , C X2h <0'<?^S£ft— 
0.06mm 




33 


B 


780 


12000 


450 


4 


0.8mm i-C^Wff^-320tx3h W><y^««- 
0.07mm STrJfrMfiEJtt— 400 , CX2h co^y^&ffc-* 
0.06mm i^lBiES 


34 


C 


780 


4500 


3100 








35 


c 


780 


8000 


1200 


10 


0 8mm BBffiS-'320'C X 3b (F)s+y7-&9k— 
0^07mm arcAWfEje— 400t: X2h <D»<y?-fc*- 
0.06mm *-C?fc!EEEJi 




36 


D 


790 


13000 


1000 


4 


0.8mm i-C^Kffift— 320-CX3h W^yffttt^ 
0.07mm aTift(Hffilt-280 , C x5h ©'<s^*tt— 
0 06mm tT^KEJI 




37 


D 


820 


10000 


770 


3 


0.8mm ±-C#ffl£g-320 l tX3b tf>'<v^ttfe-* 
0.07mm *rft(SJff Jg-MTO'C X2h 0>/<jy?-ifc*6^ 
0.06mm BfiflEB 




38 


£ 


800 


14000 


1200 


3 


0.8mm ^"C^raffiB— 320 , CX4b 
0.17mm *"C^WHJl-*420 , CX2h V> 
0.06mm *T»r&lHff S 




39 

5 Z7Z 5 


F 


790 

thin 


8000 


900 


4 


0.1mm £TttF»«i£-»360>SX3h P/<y*HWH-» 
0.06mm £Ti&IBJffiE— 470t:X2h WV^IftJt 



[007 2] 



mm 

No. 



o 



fiber" 



fiber 



ST* 

(mm) 



$6 



(kgfftnm*) 



133 



13.9 



3X10 7 



— wm~ 

(%IACS) 



2X10 7 
3X1Q 7 
2xiQ 7 



51 



49 

51 



cass ranpjs 



IT 



fiber 



13.7 



fiber 



fiber 



fiber 



IT 
IT 



133 



50 



13.0 



13.1 



3X10 7 
3X1Q 7 



52 



13.3 



13.7 



2X1Q T 
5T 



53 



51 



3X 10* 
2X1Q T 



49 
51 



IT 

ir 



~w 



~w 



IT 



10 



n 



12 



13 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



30 



31 



33 



34 



35_ 
36 



37 



fiber 



13.8 



fiber 



fiber 
fiber 



T 



fiber 



fiber 



TT 



■sr 



fiber 



fiber 



fiber 



IT 
IT 



fiber 



fiber. 



fiber 



fiber 



fiber 



fiber 



ggj 



18 



fiber 



fiber 



fiber 



O 

IB 



fiber 



fiber 



I 



13 



fiber 



fiber 



fiber 



13.6 



2X |Q' 
3XI0 T 



50 



13.1 



13.2 



2X10^ 
3X|Q T 



52 



53 



2XI0 T 



13.9 



2X10 7 



13.7 



3X101 



13.4 



13.1 



_2xW_ 
2X1Q 7 



51 
49 



50 



50 



13.6 



2XIQ 7 



133 



3X1Q 7 



13.8 



2X1Q 



114 



7X1Q* 



8X10* 
FP- 



12.0 



2X1Q 7 
7X1Q* 



13.1 



11S 

H-2 
HO 



6X1Q* 
9^10* 



6X10* 



14.0 



IZfl 



8X10* 
7X10* 



13.4 



7X1Q* 
8X10* 



13.3 



>l-4 
13.9 



8X IQ* 
7X1Q* 

**** 



3X1Q 7 
6X1Q* 



52 
50 



S3 
51 
41 



50 



49 
48 



JI2_ 



.al- 



as 



48 



48 



50 



48 



48 
42 



15. 



14 



10 



6 
10 



II 



JJL 



16 



13 



12 



¥ 

IT 



31 



nr 



"ir 



nr 

IT 



"ST 
IT 



31 



39 



M4 



_1S_ 



" fiber tn&&u&&sm&sa*btt*ztZ7*-r. 
[007 3] *6fre>E6*>ttJ:9K:, 50 No. 1 - 2 0 tt. i^rtifc»IBEi+«:KKL//cO # 
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£fc„ £fc, ©ffl^ B H H aJ ; B5^/c«tta3^^L'^*i 
fflJgiftO, WSTtt* 3l5g§££, <»e* 
tt) , igilBE («K«:S4*r©Htt) » aBBtett 

>#^T£C£feft*Pofc 0 

[0074] — JtttfflOSgRN o . 2 1 BMn^ 

Mn*y>tti»fc»5ISHtS, ISilWEKsSofco ^/cA 10 
1 - F eft£«5#£»c£lSU S£ffift14^^/c e 
*fcMn#4>ftC>fctf>S i i-HJCCh^^^-CffW^ 

ofc. ^»No. 2 4»Fe^l^ fflS<tLTF 

[007 5]HiNo. 2 5&*F e#^ N ft^ofcfcg>#T 

L/Co URNo. 2 6&S id^l^S^fiTl/J 
fctflSS i ^flSbraS^ a >jgWtt#<6T0fc. £fc 

be, mmm, my 4>mv&i>&Tistc iiNo. 2 
7 » s i ^^c^fefft^^ta^bLiifiSiaK^fiT 30 

EL W:7-f>i&tttL »:n7«fttefc<5TLfc. 

o. 2 8«S i iSJttl^ftHliNo. 2 7 £03 6 

[0076]HiNo. 2 9ttDCffiOCj:9iHil/fcfc 

*tt-TaWtt*<bi/r#fffl«*y>ac < ft ^ , 37tet^ 

K::7-f>jWKKU BSTtt- 3188*8. *£iIWE, * 

Tl/c e SSSNo. 3 0tt^HK#<5:fcofcfc»tt-?- 40 

3Tfflfi:rBSCC7-{>*5KK0. WST14, t££ 

N o . 3 1 ttSaiafi^M^ -5 fcfcaMfrF-ftSfE^f t U , 
SfctZJiUS i#*HiUfcfc^HJMJWifcl>U 

TB#CC^ -< >jWRKU WSTfefe. «KHHE* 

BfaTtltitfcWfcofc. 
[0 077]HKNo. 3 2ttP-JWHMW l 'h3rt»-3 
fcfc*t>, S/cHKNo. 3 3te»£i§K#aa>-o/c/c 50 
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«>. H8No. 3 5«^ts^/s^o/c/c«>, ivrnfc* 

Kb, IKEBtE* B7^>SWtt, »37«titt*«o 
fc. *§&N o.34 «HSiSK#jI*> o/cfcASi3&ig 

(P-JbEffiS**ffit>> «tt*t**Uf fctlft*^ 

/Co HiNo. 3 6«J&BBEB*©2@a©*IB««l 
(*ft*IH«»6) fiftj&H£*»ofcfc«>. ftMaW?-H}& 

iTUc, 

[007 8]^lNo. 3 7, 3 9tt 21IB© l t 1 KM8 

fc&WWtt^tftfcfcfbOT* f?*SStt*a£ft9, ^r*i 
£tb$cc:; * 3I5H*3. U&IHE, S£W 

fttt. B7^>*»lt, BfrarWtitta^fc. 
[007 9] H«N o.38 »^flEStC*5^SME 

fc. «fcf§&tifc7^>*ttt«««4ao. arttftt 

usee? * v^JKKl/IIISaoKtt^tftSfi*^*^* 
~#**l»fc»S*Sii»B»Ha< ftOWTttWITl 
fco ^fcS*S B s B ^a*ffl{bLrW^-f >*»ttfc«Tl 

fco 

[0 0 8 0] 

M n <DS#4>ft < , fittl® tttfcfcfb l> Mo-e<D»«d>ft 
l^ fl ffiotFe, Si, Mnfti*<DH*?c*», i^I 

ra/&T£fb^gJ<tft9, JIH»Bt*Fel»#*C>. Si 
«kMn^6«E&fflBrafb^«J»*9«*«:ifH»bS 

?»K©inj±sai*^hsi^ £fc> satB*©F ecDiu^ 

WEffifiEOA l-Mn-Fe-Si 36^*W5E© 
XfMT'SS^-r^CitCjrO, Mn, Fei5<fcC/Si^^ 

14, «7^>^t4, »r3TiHtitt, W^-f>^»H4, 

nii/y- hRBKttfti'o^ ^ >tt«itAft?&fcAec<i!» 

[0 2] (a) - (d) \*y -f >sw©»ibh-c, -en 
<t su^ffi^cs^ e> ft ^> o 
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[03] ^u-y>f*of»-^47 4 >ra«:^cfc 

^KSftSttiRO^Wat?. ( a ) i ( b ) tt«tt^*I 

^<iijB*>e>mfc@. (c) «±*^m/cs-c*5. 

[^#<DtftBJ] 

1 * 



[01 ] 




2 



[03] 













illi^ifmTillUTlTiflflfiHTlUTlTiliTAfiTlf 
lllrtifmTHlttWmHWUHTHinUTIttTll, 


i AAAAfWAMMwiAiiAAAA/iAAAAAAA. 




imFjriHUimTififlfiliTlTillFimiWWWllil 
■iiimififiiiiifiiifiiiirtiiifiiiiifiiifiiimiin 
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* 2 






3 






4 






5 






6 




5 (ar.«ft«) 


7 






8 
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A. 


B 





[02] 





(51)Int.Cl. 7 

B 2 2 D 11/12 
C 2 2 C 21/00 



F I 

B 2 2 D 11/12 
C 2 2 C 21/00 



A 
J 



(18) *S§32 002-24 1 9 1 0 

F28F 21/08 F28F 21/08 A 

// B 2 1 B 3/00 B 2 1 B 3/00 J 

C 2 2 F 1/00 6 5 1 C 2 2 F 1/00 6 5 1 A 

686 686B 

6 9 1 6 9 1 A 

6 9 1 B 
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